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Method For Determining Parameters 


BACKGROUND AND SUMMARY OF THE INVENTION 

The present invention relates to a method for determining 
parameters for the viscosity and/or temperature of a brake 
fluid of a vehicle . 

It is known that the viscosity of a brake fluid or hydraulic 
fluid is greatly responsive to temperatures. High viscosity at 
low fluid temperatures, i.e., at a low temperature below -10 
degrees C, for example, in the starting period of an automotive 
vehicle impairs the controllability of the brake pressure of a 
controlled hydraulic brake system. It is problematic when the 
brake fluid, [e.g. within] is used in a system having a driving 
stability control function, [i.e.] which operates without being 
influenced by the driver, [shall be conducted] and the fluid 
must flow especially quickly from the brake fluid reservoir to 
a wheel brake. With temperatures dropping, the viscosity of the 
brake fluid rises [ overproportionally ] at a high rate . At very 
low temperatures, the result is that the brake fluid cannot [be 
aspirated] flow at a sufficiently quick rate and, in addition, 
the loss in pressure in the pipe line increases with rising 
viscosity. These obstacles cause a [decelerated] slower brake 
intervention. In driving stability control, however, there is 
the general demand of effecting a quick brake intervention. To 
solve this problem, devices have already been proposed which 
provide an auxiliary pressure source or a precharging pump [ (WO 
96/20102)]. Because this entails considerable extra cost, the 
use of these devices is increasingly avoided. 
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In view of the above, an object of the present invention is to 
ensure, with little effort, the functioning of a hydraulic 
vehicle brake system with all its partial functions, such as 
anti-lock function, traction slip function, and driving 
stability function, at any temperatures, even when exposed to 
very low outside temperatures . 

[This object is achieved by the features of claims 1 and 6.] 

[Advantageous improvements of the present invention are 
indicated in the subclaims.] 

SUMMARY OF THE INVENTION 

[Favorably] Preferably , the method of this invention is used in 
a driving-dynamics control system which serves to assist the 
driver of a vehicle in critical driving situations. ^Vehicle' 
in this context refers to an automotive vehicle with four 
wheels which is equipped with a hydraulic brake system. In the 
hydraulic brake system, brake pressure can be built up by the 
driver by means of a pedal-operated master cylinder . Each wheel 
has a brake with which at least one inlet valve and one outlet 
valve is associated. By way of the inlet valves, the wheel 
brakes are connected to the master cylinder, while the outlet 
valves lead to an unpressuri zed reservoir or low-pressure 
accumulator. Finally, there is provision of an auxiliary- 
pressure source, generally, a motor-and-pump assembly which is 
able to build up pressure in the wheel brakes even 
independently of the position of the brake pedal. The inlet and 
outlet valves are electromagnet ically operable for the pressure 
control in the wheel brakes. Four rotational speed sensors, one 
per wheel, one yaw rate sensor, one transverse acceleration 
sensor, one steering angle sensor, and at least one pressure 
sensor for the brake pressure [generated] applied indirectly or 
directly by the brake pedal is provided in order to detect 
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conditions related to driving dynamics . An electronic control 
system which typically forms [a construction unit] an assembly 
along with a hydraulic block, in which the valves and the pump 
are accommodated, and on the one side of which the pump motor 
is arranged, controls the dynamic driving conditions of the 
vehicle during unstable travel. Thus, the. function of the 
driving stability control system in critical situations 
includes imparting the vehicle behavior that is desired by the 
driver to the vehicle, within physical limits . 

In ESP control systems (ESP = Electronic Stability Program) , a 
pressure requirement for each individual wheel is calculated 
from the detected instability of the vehicle, [and the said 
pressure requirement] which is necessary to bring the vehicle 
back to the course desired by the driver. Yaw torque control 
ensures stable driving conditions in a cornering maneuver. 
Different vehicle reference models , e.g. the single-track 
model , can be relied on for yaw torque control . In ESP control 
systems, input quantities that result from the course desired 
by the driver (e.g. the steering angle, the speed, etc.) are 
always sent to the vehicle model circuit which determines a 
nominal value for the yaw rate from these input quantities and 
from parameters characteristic of the driving behavior of the 
vehicle as well as from quantities predetermined by ambient 
conditions (coefficient of friction of the roadway, side wind) . 
The [said] nominal yaw rate is then compared with the actual 
yaw rate measured. The yaw rate difference is converted into a 
yaw torque which represents the input quantity of a 
distribution logic by means of a so-called yaw torque 
controller or, more precisely, a yaw torque control law. The 
distribution logic itself determines the brake pressure to be 
applied to the individual wheel brakes in dependence on a brake 
pressure model . The inlet and outlet valves are actuated by a 
pressure control which converts pressure quantities into valve 
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actuation signals in dependence on the real pressure increase 
and pressure decrease characteristics in the wheel brakes 
reproduced in the pressure model. The pressure model receives 
input quantities required herefor and, based on these and on 
system parameters , reproduces the pressure that prevails in the 
brake. More particularly, the pressure model can receive the 
control signals which influence the brake pressure on the 
respective brake under review, that is e.g. signals for the 
inlet valves, the outlet valves, for the hydraulic' pump, or 
similar components. From these signals and from system 
parameters (for example, line cross-sections, switching 
characteristics, etc.), the pressure model can reproduce the 
pressure in the wheel brakes in parallel to the build-up of the 
wheel pressure so that the control circuit can be closed by 
outputting the pressure determined in this manner by way of the 
pressure model . 

Prior art systems suffer from the difficulty of taking into 
consideration the influence of varying temperatures. The 
viscosity of brake fluid drops at low temperatures. This 
changes an input quantity which is taken into account in the 
pressure model when reproducing the wheel pressure, the pump 
delivery capacity or the supply volume of the pump, which 
increases or reduces in dependence on the temperature- 
responsive viscosity of the brake fluid . 

To avoid discrepancies between the wheel pressure reproduced in 
the pressure model and the actual wheel pressure, it would be 
desirable to adapt the parameters that are stored in the 
pressure model or made available to the pressure model, 
especially the pump delivery capacity. 


A first design of the present invention, 
method for determining parameters for 


therefore, discloses a 
the viscosity and /or 
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temperature of a brake fluid of a vehicle by way of a 
predetermined pressure build-up within time limits in at least 
one defined section of a brake circuit and for detecting a 
pressure in the section and/or a time which is required for the 
build-up of the said pressure. The change-over valve is opened 
and the inlet valve closed for pressure build-up of the 
measuring pressure. [Pressure] [fJFluid is conducted from the 
master cylinder into the brake line by actuating the pump. The 
separating valve is closed during pressure fluid delivery. 
According to the present invention, the separating valve is 
opened after a predetermined time interval , and the measuring 
pressure (pressure pulse) generated by the pressure build-up is 
sensed between the inlet valve which is closed and the master 
cylinder. Because the separating valve arranged in the 
measurement section is open when the pressure is detected, a 
pressure sensor which is arranged in the brake line before the 
master brake cylinder between the change-over valve and the 
separating valve can sense the temperature-responsive measuring 
pressure. The temperature value of the brake fluid determined 
from the dynamic pressure is sent as an input quantity to the 
pressure model for the reproduction of the. actual brake 
pressures. The parameters for the viscosity or temperature, 
respectively, can be determined from the time variation and/or 
the magnitude of the measured pressure in the defined section 
of the brake circuit. 


By means of the parameters provided to the brake pressure 
model, parameters calculated, or input, or stored in the 
pressure model, such as [e.g.] the pump delivery capacity and 
values derived from the parameter s [, ] such as valve actuation 
times, are modified or corrected corresponding to the 
determined parameters for the viscosity or temperature of the 
brake fluid. In dependence on the temperature values derived 
from the measuring pressure values , the pump delivery capacity 
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stored in the pressure model is corrected and, thus, the 
pressure increase and pressure decrease curves are modified by 
means of which the actual wheel pressures are reproduced. The 
valves of the brake system are actuated e.g. for a longer time 
during brake pressure build-up due to the modified pressure 
increase and pressure decrease curves of the pressure model at 
a higher viscosity of the brake fluid, in particular below a 
temperature of -10°C, for example, at -IS^'C. The result is that 
the actual wheel pressure reaches the brake pressure demanded 
by the driving dynamics control at an earlier time . 

In another embodiment of the present method, the time is 
detected which passes starting with the build-up of the 
measuring pressure until the commencement of a pressure rise or 
until the attaining of a limit value, and the parameter for the 
viscosity or temperature is determined in dependence on the 
time period found. The determination of time can be triggered 
with the switching signal of the separating valve. This 
determination of the temperature or the viscosity of the brake 
fluid plotted against the time variation of the measuring 
pressure is based on the [ reflection] principle that, with a 
brake fluid at normal temperatures { [until] down to roughly - 
10°C brake fluid temperature) and, thus, at a low viscosity, 
the build-up of measuring pressure can be detected at an 
earlier point of time than when the brake fluid is at low 
temperatures ([starting from] below roughly -10°C brake fluid 
temperature) and, thus, at a high viscosity. The pressure rise 
at low temperatures takes place at a later point of time than 
the detection of the measured pressure in a predetermined 
normal temperature range. The time span found can be a direct 
standard for the viscosity or the temperature of the brake 
fluid, or can be determined by way of a comparison with 
quantities stored in tables or characteristic curves . 
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In another embodiment , the maximum pressure of the brake fluid 
is detected. This embodiment of the present invention is based 
on the [reflection] principle that the master cylinder 
connected to a brake fluid reservoir in the brake fluid circuit 
represents a resistor in front of which dynamic pressure 
develops and which, at low temperatures , causes a maximally 
higher brake fluid pressure in the section of the brake circuit 
under review than at lower ambient or outside temperatures and, 
thus, a lower viscosity of the brake fluid. 

Further, the present invention discloses detecting the pressure 
variation as a function of time and detecting the time until 
the beginning of the pressure rise (as described above ) and the 
maximum pressure (as described above) or the pressure variation 
after switch-on of the pump that delivers the brake fluid or 
after the opening of the separating valve, and determining the 
parameters for the viscosity or temperature of the brake fluid 
in dependence on limit values , or curves of limit values , or 
tables or characteristic curves , or models previously stored in 
the brake pressure model. 

To determine parameters for the viscosity or temperature of the 
brake fluid, it is proposed to open the change-over valve in 
particular shortly after the start of the vehicle, to close the 
inlet valve (s), and to activate the pump for a predetermined 
short time ; subseguent ly , to close the change-over valve of the 
wheel brakes , open the separating valve and evaluate the 
signals of the pressure sensor in the control system which lies 
directly in front of the master cylinder in the brake line . The 
parameters produced from the time variation of the measured 
pressure values are stored in an evaluating unit of the driving 
dynamics controller, which can be a part of the brake pressure 
model , and serve to modify the pump delivery capacity memori zed 
in the pressure model. 
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Of course^ it is also possible to take into account only the 
time variation or the pressure variation in the section under 
review for the determination of parameters, and the 
respectively different parameter is made the basis of 
plausibility reflections. 

One embodiment of the present invention is illustrated in the 
accompanying drawings and will be described in detail in the 
following . 


BRIEF DESCRIPTION OF THE DRAWINGS 
[In the drawings, ] 

Figure 1 is a view of a circuit of the present invention for 
determining the parameters. 

Figure 2a is a motor voltage /time diagram. 

Figure 2b is a pressure/ temperature diagram. 


Figure 3 is the dependency of the pump delivery capacity on 
the temperature of the brake fluid. 

DETAILED DESCRIPTION OF THE INVENTION 

To determine parameters for the viscosity or the temperature of 
the brake fluid, it is disclosed to open the change-over valve 
17 shown in Fig. 1 , especially shortly after the start of the 
vehicle , and then close the inlet valve 1 1 and activate the 
pump 10 for a predetermined short interval , and to supply brake 
fluid from the master cylinder 12 into the brake line . To 
detect the measuring pressure , the change-over valve 17 is 
closed and the separating valve 16 opened, and the signals of 
the pressure sensor 13 that is arranged in the brake line 
directly in front of the master cylinder 12 are evaluated in 


the electronic control unit (ECU) system 14. The hydraulic 
circuit illustrated in Figure 1 represents a subarea of a prior 
art brake circuit in which the brake force booster is 
designated by reference numeral 15 , the separating valve by 1 6 
and the change-over valve by 17 . A known brake circuit is 
illustrated in DE 196 48 596 which is a part of the present 
description. Figures 2a and 2b show the time variation (Figure 
2b) of the brake fluid in dependence on the motor voltage 
pulse . As the pressure curves of Figure 2b show, the result of 
actuation of the motor of pump 1 0 by means of a pulse 20 are 
dependencies on the temperature or viscosity in the pressure 
variation of the pressure measured with the pressure sensor 13 
in the defined section of the brake circuit , which is produced 
between the closed inlet valve 13 , the open separating valve 
16, the closed change-over valve 17 and the master cylinder . 
The pressure curve 18 represents a pressure variation at low 
temperatures , pressure curve 1 9 represents a pressure variation 
at normal temperatures . The point of time of the pressure 
build-up at low temperatures is later, at time Tl , and causes a 
higher maximum dynamic pressure PI. At temperatures up to -10 
degrees C , the point of time of the pressure build-up is 
earlier, i.e., at time TO, and causes a lower maximum dynamic 
pressure PO . Parameters which represent the temperature of the 
brake fluid are produced by way of the time variation and/or 
the magnitude of the measured pressure value . These parameters 
are memori zed in the pressure model and serve for the 
modification of the pressure increase of pressure decrease 
characteristic curves which are produced in the pressure model 
by way of the modification of the pump delivery capacity. The 
pump delivery capacity memorized in the pressure model of the 
controller 14 can be modified in dependence on the temperature 
of the brake fluid that is determined by way of the measuring 
pressure, or in dependence on a temperature threshold value by 
taking correction factors into account . Figure 3 shows the 
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relationship of the pump delivery capacity influenced by the 
temperature of the brake fluid and, thus, the viscosity. When 
the temperature of the brake fluid drops below -10 °C, the 
capacity of the pump declines almost proportionally to the 
temperature. Of course, the method may also be employed in 
other, e.g. non-linear, dependencies between the pump delivery 
capacity and the temperature of the brake fluid. 

The wheel pressure reproduced in the pressure model is adapted 
to the brake pressure that is actually introduced into the 
wheel brakes, by way of the changes of valve actuation signals, 
for example . 


[Patent Claims : ] 
CLAIMS 


We Claim: 

1- (AMENDED) A [M] method for determining parameters for the 
viscosity [and/or temperature] of a brake fluid as it is 
affected by temperature of a vehicle brake circuit for a 
predetermined pressure build-up within time limits comprising 
the steps of detecting in at least one defined section of [a] 
said brake circuit [and for detecting] a pressure in [the] said 
section and measuring at least one of a magnitude of said 
pressure or [and/or] a time which is required to build up [the] 
said pressure , and relating said magnitude of said pressure or 
said time to said viscosity . 

2. (AMENDED) A [M]method as claimed in claim 1, 

[characterized in] further comprising that the 
time which [passes starting with the] the time which is 
required to build-up [of the] said pressure [until the 
commencement of pressure rise] is determined by way of 

[detected pressure values and/or] switching valves of said 
brake circuit which initiate a pressure build-up. 

3. (AMENDED) A [M]method as claimed in claim 1 [or 2] wherein , 
[characterized in that] the maximum magnitude of 
said pressure is determined. 

4. (AMENDED) A [M]method as claimed in [any one of] claim[s] 
1 [to 3] , wherein [characterized in that the] said 
magnitude of said pressure variation is determined as a 
function of time . 
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5. (AMENDED) A [MJmethod as claimed in [any one of] claim[s] 
1 [to 4], wherein said at least one of said nagnitude or time of 
said pressure [characterized in that the pressure 
variation or a pressure quantity] is determined after 
activation of a pump of said brake circuit delivering the brake 
fluid or after opening of a valve of said brake circuit , 

6. (AMENDED) A [M] method for controlling the driving 
stability of a vehicle, wherein the input quantities which may 
includ e inputs of [(]steering angle [A], vehicle reference 
speed [vRef) ] which are substantially defined by a [the desired] 
roadway driving condition are converted into the nominal value 
of a yaw rate quantity due to a vehicle model fixed by operands 
and the said quantities are compared with the actual value of 
the yaw rate quantity of said vehicle measured by means of 
sensors, wherein the difference value found is sent to a 
control law in which a torque quantity (M) is calculated which 
serves to fix pressure quantities that generate an additional 
yaw torque by way of wheel brakes of the vehicle to bring the 
measured yaw rate quantity in conformity with the calculated 
yaw rate quantity, 

[characteri zed in that] comprising the steps that 
these pressure quantities [ (nominal pressure) ] are compared 
with pressure quantities determined in a pressure model, and 
the pressure quantities determined in the pressure model are 
modified or evaluated as a function of the viscosity of brake 
fluid of a brake circuit of said vehicle by detecting in at 
least one defined section of said brake circuit a pressure in 
said section and mesuring at least one of a magnitude of said 
pressure or a time which is required to build up said pressure 

[the parameters defined according to any one of claims 1 to 5] . 
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7. (AMENDED) A [M]method as claimed in claim 6, wherein 
[characterized in that] the modified or evaluated 
pressure quantities are converted into valve actuation signals, 
and brake valves of the wheel brakes of said vehicle are 
actuated in response to the said signals . 
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Abstract : 

[Method For Determining Parameters] 

[The present invention relates to a] A method for determining 
parameters for the viscosity or temperature of a brake fluid of 
a vehicle by way of a predetermined pressure build-up within 
time limits in at least one defined section of a brake circuit 
and for detecting a pressure in the said section and/or a time 
which is required for the build-up of the said pressure . 


(Figure 2b) 


APPENDIX B 


METHOD FOR DETERMINING PARAMETERS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method for determining parameters 
for the viscosity and/or temperature of a brake fluid of a vehicle. 

[0002] It is known that the viscosity of a brake fluid or hydraulic fluid is greatly 
responsive to temperatures. High viscosity at low fluid temperatures, i.e., at a low 
temperature below -10 degrees C, for example, in the starting period of an 
automotive vehicle impairs the controllability of the brake pressure of a controlled 
hydraulic brake system. It is problematic when the brake fluid is used in a system 
having a driving stability control function, which operates without being influenced by 
the driver, and fluid must flow especially quickly from the brake fluid reservoir to a 
wheel brake. With temperatures dropping, the viscosity of the brake fluid rises at a 
high rate. At very low temperatures, the result is that the brake fluid cannot flow at a 
sufficiently quick rate and, in addition, the loss in pressure in the pipe line increases 
with rising viscosity. These obstacles cause a slower brake intervention. In driving 
stability control, however, there is the general demand of effecting a quick brake 
intervention. To solve this problem, devices have already been proposed which 
provide an auxiliary pressure source or a precharging pump. Because this entails 
considerable extra cost, the use of these devices is increasingly avoided. 

[0003] In view of the above, an object of the present invention is to ensure, 
with little effort, the functioning of a hydraulic vehicle brake system with all its partial 


functions, such as anti-lock function, traction slip function, and driving stability 
function, at any temperatures, even when exposed to very low outside temperatures. 

SUMMARY OF THE INVENTION 

[0004] Preferably, the method of this invention is used in a driving-dynamics 
control system which serves to assist the driver of a vehicle in critical driving 
situations. Vehicle' in this context refers to an automotive vehicle with four wheels 
which is equipped with a hydraulic brake system. In the hydraulic brake system, 
brake pressure can be built up by the driver by means of a pedal-operated master 
cylinder. Each wheel has a brake with which at least one inlet valve and one outlet 
valve is associated. By way of the inlet valves, the wheel brakes are connected to 
the master cylinder, while the outlet valves lead to an unpressurized reservoir or low- 
pressure accumulator. Finally, there is provision of an auxiliary-pressure source, 
generally, a motor-and-pump assembly which is able to build up pressure in the 
wheel brakes even independently of the position of the brake pedal. The inlet and 
outlet valves are electromagnetically operable for the pressure control in the wheel 
brakes. Four rotational speed sensors, one per wheel, one yaw rate sensor, one 
transverse acceleration sensor, one steering angle sensor, and at least one 
pressure sensor for the brake pressure applied indirectly or directly by the brake 
pedal is provided in order to detect conditions related to driving dynamics. An 
electronic control system which typically forms an assembly along with a hydraulic 
block, in which the valves and the pump are accommodated, and on the one side of 
which the pump motor is arranged, controls the dynamic driving conditions of the 
vehicle during unstable travel. Thus, the function of the driving stability control 
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system in critical situations includes imparting the vehicle behavior that is desired by 
the driver to the vehicle, within physical limits, 

[0005] In ESP control systems (ESP = Electronic Stability Program), a 
pressure requirement for each individual wheel is calculated from the detected 
instability of the vehicle which is necessary to bring the vehicle back to the course 
desired by the driver. Yaw torque control ensures stable driving conditions in a 
cornering maneuver. Different vehicle reference models, e.g. the single-track model, 
can be relied on for yaw torque control. In ESP control systems, input quantities that 
result from the course desired by the driver (e.g. the steering angle, the speed, etc.) 
are always sent to the vehicle model circuit which determines a nominal value for the 
yaw rate from these input quantities and from parameters characteristic of the 
driving behavior of the vehicle as well as from quantities predetermined by ambient 
conditions (coefficient of friction of the roadway, side wind). The nominal yaw rate is 
then compared with the actual yaw rate measured. The yaw rate difference is 
converted into a yaw torque which represents the input quantity of a distribution logic 
by means of a so-called yaw torque controller or, more precisely, a yaw torque 
control law. The distribution logic itself determines the brake pressure to be applied 
to the individual wheel brakes in dependence on a brake pressure model. The inlet 
and outlet valves are actuated by a pressure control which converts pressure 
quantities into valve actuation signals in dependence on the real pressure increase 
and pressure decrease characteristics in the wheel brakes reproduced in the 
pressure model. The pressure model receives input quantities required herefor and, 
based on these and on system parameters, reproduces the pressure that prevails in 
the brake. More particularly, the pressure model can receive the control signals 
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which influence the brake pressure on the respective brake under review, that is e.g. 
signals for the inlet valves, the outlet valves, for the hydraulic pump, or similar 
components. From these signals and from system parameters (for example, line 
cross-sections, switching characteristics, etc.), the pressure model can reproduce 
the pressure in the wheel brakes in parallel to the build-up of the wheel pressure so 
that the control circuit can be closed by outputting the pressure determined in this 
manner by way of the pressure model. 

[0006] Prior art systems suffer from the difficulty of taking into consideration 
the influence of varying temperatures. The viscosity of brake fluid drops at low 
temperatures. This changes an input quantity which is taken into account in the 
pressure model when reproducing the wheel pressure, the pump delivery capacity or 
the supply volume of the pump, which increases or reduces in dependence on the 
temperature-responsive viscosity of the brake fluid. 

[0007] To avoid discrepancies between the wheel pressure reproduced in the 
pressure model and the actual wheel pressure, it would be desirable to adapt the 
parameters that are stored in the pressure model or made available to the pressure 
model, especially the pump delivery capacity. 

[0008] A first design of the present invention, therefore, discloses a method 
for determining parameters for the viscosity and/or temperature of a brake fluid of a 
vehicle by way of a predetermined pressure build-up within time limits in at least one 
defined section of a brake circuit and for detecting a pressure in the section and/or a 
time which is required for the build-up of the said pressure. The change-over valve is 
opened and the inlet valve closed for pressure build-up of the measuring pressure. 
Fluid is conducted from the master cylinder into the brake line by actuating the 
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pump. The separating valve is closed during pressure fluid delivery. According to the 
present invention, the separating valve is opened after a predetermined time 
interval, and the measuring pressure (pressure pulse) generated by the pressure 
build-up is sensed between the inlet valve which is closed and the master cylinder. 
Because the separating valve arranged in the measurement section is open when 
the pressure is detected, a pressure sensor which is arranged in the brake line 
before the master brake cylinder between the change-over valve and the separating 
valve can sense the temperature-responsive measuring pressure. The temperature 
value of the brake fluid determined from the dynamic pressure is sent as an input 
quantity to the pressure model for the reproduction of the actual brake pressures. 
The parameters for the viscosity or temperature, respectively, can be determined 
from the time variation and/or the magnitude of the measured pressure in the 
defined section of the brake circuit. 

[0009] By means of the parameters provided to the brake pressure model, 
parameters calculated, or input, or stored in the pressure model, such as the pump 
delivery capacity and values derived from the parameters such as valve actuation 
times, are modified or corrected corresponding to the determined parameters for the 
viscosity or temperature of the brake fluid. In dependence on the temperature values 
derived from the measuring pressure values, the pump delivery capacity stored in 
the pressure model is corrected and, thus, the pressure increase and pressure 
decrease curves are modified by means of which the actual wheel pressures are 
reproduced. The valves of the brake system are actuated e.g. for a longer time 
during brake pressure build-up due to the modified pressure increase and pressure 
decrease curves of the pressure model at a higher viscosity of the brake fluid, in 
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particular below a temperature of -10°C, for example, at -15°C. The result is that the 
actual wheel pressure reaches the brake pressure demanded by the driving 
dynamics control at an earlier time. 

[0010] In another embodiment of the present method, the time is detected 
which passes starting with the build-up of the measuring pressure until the 
commencement of a pressure rise or until the attaining of a limit value, and the 
parameter for the viscosity or temperature is determined in dependence on the time 
period found. The determination of time can be triggered with the switching signal of 
the separating valve. This determination of the temperature or the viscosity of the 
brake fluid plotted against the time variation of the measuring pressure is based on 
the principle that, with a brake fluid at normal temperatures (down to roughly -IC'C 
brake fluid temperature) and, thus, at a low viscosity, the build-up of measuring 
pressure can be detected at an earlier point of time than when the brake fluid is at 
low temperatures (below roughly -10°C brake fluid temperature) and, thus, at a high 
viscosity. The pressure rise at low temperatures takes place at a later point of time 
than the detection of the measured pressure in a predetermined normal temperature 
range. The time span found can be a direct standard for the viscosity or the 
temperature of the brake fluid, or can be determined by way of a comparison with 
quantities stored in tables or characteristic curves. 

[0011] In another embodiment, the maximum pressure of the brake fluid is 
detected. This embodiment of the present invention is based on the principle that 
the master cylinder connected to a brake fluid reservoir in the brake fluid circuit 
represents a resistor in front of which dynamic pressure develops and which, at low 
temperatures, causes a maximally higher brake fluid pressure in the section of the 
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brake circuit under review than at lower ambient or outside temperatures and, thus, 
a lower viscosity of the brake fluid. 

[0012] Further, the present invention discloses detecting the pressure 
variation as a function of time and detecting the time until the beginning of the 
pressure rise (as described above) and the maximum pressure (as described above) 
or the pressure variation after switch-on of the pump that delivers the brake fluid or 
after the opening of the separating valve, and determining the parameters for the 
viscosity or temperature of the brake fluid in dependence on limit values, or curves 
of limit values, or tables or characteristic curves, or models previously stored in the 
brake pressure model. 

[0013] To determine parameters for the viscosity or temperature of the brake 
fluid, it is proposed to open the change-over valve in particular shortly after the start 
of the vehicle, to close the inlet valve(s), and to activate the pump for a 
predetermined short time; subsequently, to close the change-over valve of the wheel 
brakes, open the separating valve and evaluate the signals of the pressure sensor in 
the control system which lies directly in front of the master cylinder in the brake line. 
The parameters produced from the time variation of the measured pressure values 
are stored in an evaluating unit of the driving dynamics controller, which can be a 
part of the brake pressure model, and serve to modify the pump delivery capacity 
memorized in the pressure model. 

[0014] Of course, it is also possible to take into account only the time 
variation or the pressure variation in the section under review for the determination 
of parameters, and the respectively different parameter is made the basis of 
plausibility reflections, 
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[0015] One embodiment of the present invention is illustrated in the 
accompanying drawings and will be described in detail in the following. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Figure 1 is a view of a circuit of the present invention for determining 
the parameters; 

[0017] Figure 2a is a motor voltage/time diagram; 

[0018] Figure 2b is a pressure/temperature diagram; and 

[0019] Figure 3 is the dependency of the pump delivery capacity on the 
temperature of the brake fluid. 

DETAILED DESCRIPTION OF THE INVENTION 

[0020] To determine parameters for the viscosity or the temperature of the 
brake fluid, it is disclosed to open the change-over valve 17 shown in Fig. 1, 
especially shortly after the start of the vehicle, and then close the inlet valve 1 1 and 
activate the pump 10 for a predetermined short interval, and to supply brake fluid 
from the master cylinder 12 into the brake line. To detect the measuring pressure, 
the change-over valve 17 is closed and the separating valve 16 opened, and the 
signals of the pressure sensor 13 that is arranged in the brake line directly in front of 
the master cylinder 12 are evaluated in the electronic control unit (ECU) system 14. 
The hydraulic circuit illustrated in Figure 1 represents a subarea of a prior art brake 
circuit in which the brake force booster is designated by reference numeral 15, the 
separating valve by 16 and the change-over valve by 17. A known brake circuit is 
illustrated in DE 196 48 596 which is a part of the present description. Figures 2a 
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and 2b show the time variation (Figure 2b) of the brake fluid in dependence on the 
motor voltage pulse. As the pressure curves of Figure 2b show, the result of 
actuation of the motor of pump 10 by means of a pulse 20 are dependencies on the 
temperature or viscosity in the pressure variation of the pressure measured with the 
pressure sensor 13 in the defined section of the brake circuit, which is produced 
between the closed inlet valve 13, the open separating valve 16, the closed change- 
over valve 17 and the master cylinder. The pressure curve 18 represents a pressure 
variation at low temperatures, pressure curve 19 represents a pressure variation at 
normal temperatures. The point of time of the pressure build-up at low temperatures 
is later, at time T1, and causes a higher maximum dynamic pressure PI. At 
temperatures up to -10 degrees C, the point of time of the pressure build-up is 
earlier, i.e., at time TO, and causes a lower maximum dynamic pressure PO. 
Parameters which represent the temperature of the brake fluid are produced by way 
of the time variation and/or the magnitude of the measured pressure value. These 
parameters are memorized in the pressure model and serve for the modification of 
the pressure increase of pressure decrease characteristic curves which are 
produced in the pressure model by way of the modification of the pump delivery 
capacity. The pump delivery capacity memorized in the pressure model of the 
controller 14 can be modified in dependence on the temperature of the brake fluid 
that is determined by way of the measuring pressure, or in dependence on a 
temperature threshold value by taking correction factors into account. Figure 3 
shows the relationship of the pump delivery capacity influenced by the temperature 
of the brake fluid and, thus, the viscosity. When the temperature of the brake fluid 
drops below -10°C, the capacity of the pump declines almost proportionally to the 
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the method may also be employed in other, e.g. non-linear, dependencies between 
the pump delivery capacity and the temperature of the brake fluid. 

[0021] The wheel pressure reproduced in the pressure model is adapted to 
the brake pressure that is actually introduced into the wheel brakes, by way of the 
changes of valve actuation signals, for example. 


CLAIMS: 


We claim: 

1. A method for determining parameters for the viscosity of a brake fluid 
as it is affected by temperature of a vehicle brake circuit for a predetermined 
pressure build-up within time limits comprising the steps of detecting in at least one 
defined section of said brake circuit a pressure in said section and measuring at 
least one of a magnitude of said pressure or a time which is required to build up said 
pressure, and relating said magnitude of said pressure or said time to said viscosity. 

2. A method as claimed in claim 1, further comprising that the time which 
is required to build-up said pressure is determined by way of switching valves of said 
brake circuit which initiate a pressure build-up. 

3. A method as claimed in claim 1, wherein the maximum of said 
magnitude of said pressure is determined. 

4. A method as claimed in claim 1, wherein said magnitude of said 
pressure is determined as a function of time. 

5. A method as claimed in claim 1, wherein said at least one of said 
magnitude or time of said pressure is determined after activation of a pump of said 
brake circuit delivering the brake fluid or after opening of a valve of said brake 
circuit. 
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6. A method for controlling the driving stability of a vehicle/wherein the 
input quantities which may include inputs of steering angle and vehicle reference 
speed which are substantially defined by a roadway driving condition are converted 
into the nominal value of a yaw rate quantity due to a vehicle model fixed by 
operands and said quantities are compared with the actual value of the yaw rate 
quantity of said vechicle measured by means of sensors, wherein the difference 
value found is sent to a control law in which a torque quantity is calculated which 
serves to fix pressure quantities that generate an additional yaw torque by way of 
wheel brakes of the vehicle to bring the measured yaw rate quantity in conformity 
with the calculated yaw rate quantity, comprising the steps that these pressure 
quantities are compared with pressure quantities determined in a pressure model, 
and the pressure quantities determined in the pressure model are modified or 
evaluated as a function of the viscosity of brake fluid of a brake circuit of said vehicle 
by detecting in at least one defined section of said brake circuit a pressure in said 
section and measuring at least one of a magnitude of said pressure or a time which 
is required to build up said pressure. 

7. A method as claimed in claim 6, wherein the modified or evaluated 
pressure quantities are converted into valve actuation signals, and brake valves of 
the wheel brakes of said vehicle are actuated in response to the said signals. 
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ABSTACT 

[0022] A method for determining parameters for the viscosity or temperature 
of a brake fluid of a vehicle by way of a predetermined pressure build-up within time 
limits in at least one defined section of a brake circuit and for detecting a pressure in 
the said section and/or a time which is required for the build-up of the said pressure. 

(Figure 2b) 
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Method For Determining Parameters 


The present invention relates to a method for determining 
parameters for the viscosity and/or temperature of a brake 
fluid of a vehicle. 


It is known that the viscosity of a brake fluid or hydraulic 
fluid is greatly responsive to temperatures. High viscosity at 
low fluid temperatures, i.e., at a low temperature below -10 
degrees C, for example, in the starting period of an automotive 
vehicle impairs the controllability of the brake pressure of a 
controlled hydraulic brake system. It is problematic when brake 
fluid, e.g. within a driving stability control function, i.e. 
without being influenced by the driver, shall be conducted 
especially quickly from the brake fluid reservoir to a wheel 
brake. With temperatures dropping, the viscosity of the brake 
fluid rises overproport ionally . At very low temperatures, the 
result is that the brake fluid cannot be aspirated at a 
sufficiently quick rate and, in addition, the loss in pressure 
in the pipe line increases with rising viscosity. These 
obstacles cause a decelerated brake intervention. In driving 
stability control, however, there is the general demand of 
effecting a quick brake intervention. To solve this problem, 
devices have already been proposed which provide an auxiliary 
pressure source or a precharging pump (WO 96/20102). Because 
this entails considerable extra cost, the use of these devices 
is increasingly avoided- 
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In view of the above, an object of the present invention is to 
ensure, with little effort, the functioning of a hydraulic 
vehicle brake system with all its partial functions, such as 
anti-lock function, traction slip function, and driving 
stability function, at any temperatures, even when exposed to 
very low outside temperatures. 

This object is achieved by the features of claims 1 and 6. 

Advantageous improvements of the present invention are 
indicated in the subclaims. 

Favorably, the method is used in a driving-dynamics control 
system which serves to assist the driver of a vehicle in 
critical driving situations. Wehicle' in this context refers 
to an automotive vehicle with four wheels which is equipped 
with a hydraulic brake system. In the hydraulic brake system, 
brake pressure can be built up by the driver by means of a 
pedal-operated master cylinder. Each wheel has a brake with 
which at least one inlet valve and one outlet valve is 
associated. By way of the inlet valves, the wheel brakes are 
connected to the master cylinder, while the outlet valves lead 
to an unpressurized reservoir or low-pressure accumulator. 
Finally, there is provision of an auxiliary-pressure source, 
generally, a motor-and-pump assembly which is able to build up 
pressure in the wheel brakes even independently of the position 
of the brake pedal . The inlet and outlet valves are 
electromagnetically operable for the pressure control in the 
wheel brakes. Four rotational speed sensors, one per wheel, one 
yaw rate sensor, one transverse acceleration sensor, one 
steering angle sensor, and at least one pressure sensor for the 
brake pressure generated indirectly or directly by the brake 
pedal is provided in order to detect conditions related to 
driving dynamics. An electronic control system which typically 
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forms a construction unit along with a hydraulic block, in 
which the valves and the pump are accommodated, and on the one 
side of which the pump motor is arranged, controls the dynamic 
driving conditions of the vehicle during unstable travel. Thus, 
the function of the driving stability control, system in 
critical situations includes imparting the vehicle behavior 
that is desired by the driver to the vehicle, within physical 
limits. 

In ESP control systems (ESP = Electronic Stability Program) , a 
pressure requirement for each individual wheel is calculated 
from the detected instability of the vehicle, and the said 
pressure requirement is necessary to bring the vehicle back to 
the course desired by the driver. Yaw torque control ensures 
stable driving conditions in a cornering maneuver. Different 
vehicle reference models , e.g. the single-track model, can be 
relied on for yaw torque control. In ESP control systems, input 
quantities that result from the course desired by the driver 
(e.g. the steering angle, the speed, etc.) are always sent to 
the vehicle model circuit which determines a nominal value for 
the yaw rate from these input quantities and from parameters 
characteristic of the driving behavior of the vehicle as well 
as from quantities predetermined by ambient conditions 
(coefficient of friction of the roadway, side wind) . The said 
nominal yaw rate is then compared with the actual yaw rate 
measured. The yaw rate difference is converted into a yaw 
torque which represents the input quantity of a distribution 
logic by means of a so-called yaw torque controller or, more 
precisely, a yaw torque control law. The distribution logic 
itself determines the brake pressure to be applied to the 
individual wheel brakes in dependence on a brake pressure 
model. The inlet and outlet valves are actuated by a pressure 
control which converts pressure quantities into valve actuation 
signals in dependence on the real pressure increase and 
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pressure decrease characteristics in the wheel brakes 
reproduced in the pressure model. The pressure model receives 
input quantities required herefor and, based on these and on 
system parameters, reproduces the pressure that prevails in the 
brake. More particularly, the pressure model can receive the 
control signals which influence the brake pressure on the 
respective brake under review, that is e.g. signals for the 
inlet valves, the outlet valves, for the hydraulic pump, or 
similar components. From these signals and from system 
parameters (for example, line cross-sections, switching 
characteristics, etc.), the pressure model can reproduce the 
pressure in the wheel brakes in parallel to the build-up of the 
wheel pressure so that the control circuit can be closed by 
outputting the pressure determined in this manner by way of the 
pressure model . 

Prior art systems suffer from the difficulty of taking into 
consideration the influence of varying temperatures. The 
viscosity of brake fluid drops at low temperatures. This 
changes an input quantity which is taken into account in the 
pressure model when reproducing the wheel pressure, the pump 
delivery capacity or the supply volume of the pump, which 
increases or reduces in dependence on the temperature- 
responsive viscosity of the brake fluid. 

To avoid discrepancies between the wheel pressure reproduced in 
the pressure model and the actual wheel pressure, it would be 
desirable to adapt the parameters that are stored in the 
pressure model or made available to the pressure model, 
especially the pump delivery capacity. 


A first design of the present invention, 
method for determining parameters for 
temperature of a brake fluid of a 


therefore , discloses a 
the viscosity and/or 
vehicle by way of a 
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predetermined pressure build-up within time limits in at least 
one defined section of a brake circuit and for detecting a 
pressure in the section and/or a time which is required for the 
build-up of the said pressure. The change-over valve is opened 
and the inlet valve closed for pressure build-up of the 
measuring pressure. Pressure fluid is conducted from the master 
cylinder into the brake line by actuating the pump. The 
separating valve is closed during pressure fluid delivery. 
According to the present invention, the separating valve is 
opened after a predetermined time interval , and the measuring 
pressure (pressure pulse) generated by the pressure build-up is 
sensed between the inlet valve which is closed and the master 
cylinder. Because the separating valve arranged in the 
measurement section is open when the pressure is detected, a 
pressure sensor which is arranged in the brake line before the 
master brake cylinder between the change-over valve and the 
separating valve can sense the temperature-responsive measuring 
pressure. The temperature value of the brake fluid determined 
from the dynamic pressure is sent as an input quantity to the 
pressure model for the reproduction of the actual brake 
pressures . The parameters for the viscosity or temperature / 
respectively, can be determined from the time variation and/or 
the magnitude of the measured pressure in the defined section 
of the brake circuit . 


By means of the parameters provided to the brake pressure 
model , parameters calculated, or input , or stored in the 
pressure model, such as e.g. the pump delivery capacity and 
values derived from the parameters , such as valve actuation 
times, are modified or corrected corresponding to the 
determined parameters for the viscosity or temperature of the 
brake fluid. In dependence on the temperature values derived 
from the measuring pressure values, the pump delivery capacity 
stored in the pressure model is corrected and, thus, the 
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pressure increase and pressure decrease curves are modified by 
means of which the actual wheel pressures are reproduced. The 
valves of the brake system are actuated e.g. for a longer time 
during brake pressure build-up due to the modified pressure 
increase and pressure decrease curves of the pressure model at 
a higher viscosity of the brake fluid, in particular below a 
temperature of -lO^'C, for example, at -15°C. The result is that 
the actual wheel pressure reaches the brake pressure demanded 
by the driving dynamics control at an earlier time . 

In another embodiment of the present method, the time is 
detected which passes starting with the build-up of the 
measuring pressure until the commencement of a pressure rise or 
until the attaining of a limit value, and the parameter for the 
viscosity or temperature is determined in dependence on the 
time period found . The determination of time can be triggered 
with the switching signal of the separating valve. This 
determination of the temperature or the viscosity of the brake 
fluid plotted against the time variation of the measuring 
pressure is based on the reflection that , with a brake fluid at 
normal temperatures (until roughly -lO^C brake fluid 
temperature) and, thus, at a low viscosity, the build-up of 
measuring pressure can be detected at an earlier point of time 
than at low temperatures (starting from roughly -10°C brake 
fluid temperature) and, thus, at a high viscosity. The pressure 
rise at low temperatures takes place at a later point of time 
than the detection of the measured pressure in a predetermined 
normal temperature range . The time span found can be a direct 
standard for the viscosity or the temperature of the brake 
fluid, or can be determined by way of a comparison with 
quantities stored in tables or characteristic curves. 

In another embodiment , the maximum pressure of the brake fluid 
is detected . This embodiment of the present invention is based 
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on the reflection that the master cylinder connected to a brake 
fluid reservoir in the brake fluid circuit represents a 
resistor in front of which dynamic pressure develops and which, 
at low temperatures , causes a maximally higher brake fluid 
pressure in the section of the brake circuit under review than 
at lower ambient or outside temperatures and, thus, a lower 
viscosity of the brake fluid. 

Further, the present invention discloses detecting the pressure 
variation as a function of time and detecting the time until 
the beginning of the pressure rise (as described above ) and the 
maximum pressure (as described above) or the pressure variation 
after switch-on of the pump that delivers the brake fluid or 
after the opening of the separating valve, and determining the 
parameters for the viscosity or temperature of the brake fluid 
in dependence on limit values , or curves of limit values , or 
tables or characteristic curves, or models previously stored in 
the brake pressure model. 

To determine parameters for the viscosity or temperature of the 
brake fluid, it is proposed to open the change-over valve in 
particular shortly after the start of the vehicle , to close the 
inlet valve (s) , and to activate the pump for a predetermined 
short time; subsequently, to close the change-over valve of the 
wheel brakes, open the separating valve and evaluate the 
signals of the pressure sensor in the control system which lies 
directly in front of the master cylinder in the brake line. The 
parameters produced from the time variation of the measured 
pressure values are stored in an evaluating unit of the driving 
dynamics controller , which can be a part of the brake pressure 
model , and serve to modify the pump delivery capacity memori zed 
in the pressure model. 
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Of course, it is also possible to take into account only the 
time variation or the pressure variation in the section under 
review for the determination of parameters, and the 
respectively different parameter is made the basis of 
plausibility reflections . 

One embodiment of the present invention is illustrated in the 
accompanying drawings and will be described in detail in the 
following . 

In the drawings , 

Figure 1 is a view of a circuit of the present invention for 
determining the parameters . 

Figure 2a is a motor voltage/time diagram. 
Figure 2b is a pressure/temperature diagram- 
Figure 3 is the dependency of the pump delivery capacity on 
the temperature of the brake fluid. 

To determine parameters for the viscosity or the temperature of 
the brake fluid, it is disclosed to open the change-over valve 
17, especially shortly after the start of the vehicle, close 
the inlet valve 11 and activate the pump 10 for a predetermined 
short interval , and to supply brake fluid from the master 
cylinder 12 into the brake line. To detect the measuring 
pressure, the change-over valve 17 is closed and the separating 
valve 1 6 opened, and the signals of the pressure sensor 13 that 
is arranged in the brake line directly in front of the master 
cylinder 12 are evaluated in the electronic control system 14. 
The hydraulic circuit illustrated in Figure 1 represents a 
subarea of a prior art brake circuit in which the brake force 
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booster is designated by reference numeral 15 , the separating 
valve by 16 and the change-over valve by 17. A known brake 
circuit is illustrated in DE 196 48 596 which is a part of the 
present description . Figures 2a and 2b show the time variation 
( Figure 2b) of the brake fluid in dependence on the motor 
voltage pulse. As the pressure curves of Figure 2b show, the 
result of actuation of the motor of pump 10 by means of a pulse 
20 are dependencies on the temperature or viscosity in the 
pressure variation of the pressure measured with the pressure 
sensor 13 in the defined section of the brake circuit , which is 
produced between the closed inlet valve 13, the open separating 
valve 16, the closed change-over valve 17 and the master 
cylinder. The pressure curve 18 represents a pressure variation 
at low temperatures , pressure curve 1 9 represents a pressure 
variation at normal temperatures . The point of time of the 
pressure build-up at low temperatures is later, at time Tl, and 
causes a higher maximum dynamic pressure Pi. At temperatures up 
to -10 degrees, the point of time of the pressure build-up is 
earlier, i.e., at time TO, and causes a lower maximum dynamic 
pressure PO . Parameters which represent the temperature of the 
brake fluid are produced by way of the time variation and/or 
the magnitude of the measured pressure value . These parameters 
are memorized in the pressure model and serve for the 
modification of the pressure increase of pressure decrease 
characteristic curves which are produced in the pressure model 
by way of the modification of the pump delivery capacity. The 
pump delivery capacity memori zed in the pressure model of the 
controller 14 can be modified in dependence on the temperature 
of the brake fluid that is determined by way of the measuring 
pressure, or in dependence on a temperature threshold value by 
taking correction factors into account . Figure 3 shows the 
relationship of the pump delivery capacity influenced by the 
temperature of the brake fluid and, thus, the viscosity. When 
the temperature of the brake fluid drops below -lO^'C, the 


- 10 - 


capacity of the pump declines almost proportionally to the 
temperature. Of course, the method may also be employed in 
other, e.g. non-linear, dependencies between the pump delivery 
capacity and the temperature of the brake fluid. 

The wheel pressure reproduced in the pressure model is adapted 
to the brake pressure that is actually introduced into the 
wheel brakes , by way of the changes of valve actuation signals , 
for example . 
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Patent Claims : 

1. Method for determining parameters for the viscosity and/or 
temperature of a brake fluid of a vehicle for a 
predetermined pressure build-up within time limits in at 
least one defined section of a brake circuit and for 
detecting a pressure in the said section and/or a time 
which is required to build up the said pressure. 

2- Method as claimed in claim 1, 

characterized in that the time which passes 
starting with the build-up of the pressure until the 
commencement of pressure rise is determined by way of 
detected pressure values and/or switching valves which 
initiate a pressure build-up . 

3 . Method as claimed in claim 1 or 2 , 
characterized in that the maximum pressure 
is determined . 

4. Method as claimed in any one of claims 1 to 3, 
characterized in that the pressure variation 
is determined as a function of time. 

5. Method as claimed in any one of claims 1 to 4, 
characterized in that the pressure variation 
or a pressure quantity is determined after activation of a 
pump delivering the brake fluid or after opening of a 
valve . 

6- Method for controlling the driving stability of a vehicle, 
wherein the input quantities ( steering angle A, vehicle 
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reference speed VRef) which are substantially defined by 
the desired roadway are converted into the nominal value 
of a yaw rate quantity due to a vehicle model fixed by 
operands and the said quantities are compared with the 
actual value of the yaw rate quantity measured by means of 
sensors, wherein the difference value found is sent to a 
control law in which a torque quantity (M) is calculated 
which serves to fix pressure quantities that generate an 
additional yaw torque by way of wheel brakes of the 
vehicle to bring the measured yaw rate quantity in 
conformity with the calculated yaw rate quantity, 
characterized in that these pressure 

quantities (nominal pressure) are compared with pressure 
quantities determined in a pressure model , and the 
pressure quantities determined in the pressure model are 
modified or evaluated as a function of the parameters 
defined according to any one of claims 1 to 5. 

7. Method as claimed in claim 6, 

characterized in that the modified or 

evaluated pressure quantities are converted into valve 
actuation signals , and brake valves of the wheel brakes 
are actuated in response to the said signals . 
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Abstract: 

Method For Determining Parameters 

The present invention relates to a method for determining 
parameters for the viscosity or temperature of a brake fluid of 
a vehicle by way of a predetermined pressure build-up within 
time limits in at least one defined section of a brake circuit 
and for detecting a pressure in the said section and/or a time 
which is required for the build-up of the said pressure. 


(Figure 2b) 
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Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 
German Language Declaration 


aIs nachslahend bcnanniec Eftinder erklSre Ich hiermit an 
edes SiBtr 

daB main Wohnsilz, meine Poslanschrirt unci meine 
5l33if.angehflrigkelt den im nachBtshenden nAch jneinem 
Nfinien aLifgefOhrten Angaben entsprBchGn, 

iia(3 ich Heith Ocstem Wissen der urspriangliche, ersts und 
allelnlge Erfinder (falls nachslcsheod nur efn Mame 
gngegsben Isi) oder Bin ursprunglTnher, eril&f und MfterfJnder 
(rails nachsleHend mehrera Namen angBfuhrtsind) des 
Qegenstandes bin, fur deri dl^er Anirsg geatellt wird und fur 
den sin Patent fur die Erfindiing mil folgefidem Tltel 
bean tragi wlrd: 


a belaw named inventor. I hereby declare ihaL 


My rBsidancc, post office addreas and citzenship arcp as 
stated next to my name. 


I believe l am tha oriQinal, first arxi sole tn^'entor (If only one 
nams is lisicd below) or an original, first and joint inventor (if 
plural names ara listed below) of the subject matter which is 
claimed ana for which a patent is souflht pn the invention 
entitled 

Method for Determining Parameters 


dei^en Qe^tchrelDung hlar belgefOgt isT. be sei denn (in diesem 
F:?lle ZiJtreflendea bltte ankreuzen). dlasa Erfmdung 


wurde angemeldet am _ 


ijnler der US-Anmetdenummer order unter der 
[nlernailanalen Anmeldenummer Im Rahmen des 
Vertraps uber die Zus^mmenarbell auf dem GJablet 

dss Patenlwescns (PCTl ""d 

am abgcSindert (falls 

zgtreffend). 


the specificailon of which la attached herala unless the 
Follawino bpv 1$ checked: 


was filed on; ^ 9/12/ 01 using £npreSE Mailing 
(Label No.€JBaii25773US) bb United States 
Application Number "^^y^l^^^^^^^ ^ 


Application Nuftibcr 
and was amended on 
appllcablQ). 


Ich beataiige hiermit, da ich den Inhalt der obcn 
angagabanen Paienlanmeldung, eischlig lich der Anapruche, 
die euenluell durch einsn oben erwahntan Zu&alzanlrag 
abgeanTden wurde, durchgesehen und uaratandan hahs. 

Ich erekenne melne Pfllchtzur Offenbarung jaglicher 
intormailonen an. die zur PKlfung der Patentfflhlgkait in 
Einkljinfj mit TUel 97. Code of Federal RtgulaTlona. §1 .56 von 
Belann sine!. 


I hereby slaie that i have reviewed end understand tha 
coi^ttints c>f Ihc above Ideniifled spedftcatlon. Including tha 
claims, as amended by any ztmcndment referred Xo abo"e. 


I acknowledge the duty to disdose Intormation which is 
malerial lo paienlahlllty aa defined In Tnle 37. Code of 
Federeil Resjulatlona. S 1.55. 
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(German Language Declaration 


Ich C^ranapruche hicrrnll auBlandiache PriorirfltgvorteilB 
gtimAH Title 35. US-Cot)e. S iiS (a)-(d), bzw. fi 365(b) allsr 
unli?n ayfgefi!lhnan AuslSindsgnmeldungan fur Palente odar 
Erfinderufkunden, oder S 355[a) allerPCT inlern^lanalen 
AnmcUIungen. welcho wcniasTers ein Land ausser den 
Vgrstnigturt Staaten von AmCrika benennen. und habe 
nachsishend durch ankrauz«n s^mlllche 
AuslandsanmCldungen fOr Patsntc b?w. Erflnderurfojndcn 
Qdar PCT iniCnatlonalQ Anrneldunnen angegeben. dersn 
Anmeldetag cl^m dec Anmaldung, fOr welche PrlorilsL 
beansprucht wird, worangehL 

Pi-ior Foreign Applicatians 

(Piflhere aualandische: Anmeldungen) 


I hsrsby c^aim tareign prtDrily under TitlB 35, United Statea 
Coda, S 119(aiHd) or 5 365(b) of ;sny foreign applicftUan[s) 
ftir patent or invanlafs cartlflcate, or q fi 36S(a) of any PCT 
InternatlariBl appficailon which dseignated at least ona 
country other than Ihe United States, listed below and have 
also idehiifled below, by checking the bar,, any ToreJgn 
application forpatant or in^enlor'a csrUficaiis, ot PCT 
International application having a filing date before ihai of the 
application art which priority Is claiined- 


Prioritet nicht beanspaict 


Priority Not Claimed 


199 11 7BB.B 


{Nummer] 

100 11 796.1 


Germany 


(NumrriGr) 


[Country) 
fl_ancl) 

Germany 


(Countryj 
(Land) 


17 March [17,03.99) 


(Oay/Month/Year Fitad) 
(TagAflonat/Jahr der Artmeidung) 

14 March ZOQQ {14.03.00) 
(Day/Month/Yaar Rl6d) 
(Tag/Monat/Jahr der Anmeldurtg) 


Ich beanspruche hlermlt die mir unler Tillo 35, US-Code. § 
120 zuBTahandsn VrtrJelle ailer unten aufgefuhrten US- 
PaTenianmeldungsn btw. % 365(c) aller PCT intemafionalen 
Anmeldungen. «'elche dti? vereinigten Staatan van Amcrika 
benennen. und erkennc, insorern der Geganatand ainos 
jeden frflharan Anspruch^ di$$&i' Palemanmaldung nicht in 
einerUS-Paienianmeldung, tiy*, PCT Inlemallonalen 
Anmeldung In in einer gemaS dem eralen Abaatz van Title 
35. US-Coae. § 112 voices chrie bene n An und Walae 
offenbsirl wUfOe, melne Pflicht zur Offsnbaruna jegllcher 
Informationcn gn, die zur Pnjfung der PaientfahiSlkeii In 
Einklang mit Title; 37, Cade of Federal Regulations, I 1.56 
von Bslang sind und die im Zeltraum zwlschan dam 
Mnmeldetag der friiheren Palenlanmeldung und dem 
nailonalan oder im Rahman das Vtvriragf: Gbar die 
Zusammenpfbelt auf dem Sebietdes Patentwe^en (PCT) 
gultigan i n If: rna I Ign^l en Anmaldetags bekannt ge^vbrdbn sind. 


PCT^EFOO/02354 


16 March 2000 


[Application No.) 
fAhlenzelchenJ 


(Filing Dale) 
(Anmeldetag) 


I hereby claim tha benefii under title 35. United States Code, 
§ 1 20 of any United States appltcationfs) or § 3e6{c) of any 
PCT IntsmaUonal application destgnaiing the United States, 
listed below and, insofar as the subjeoi m alter of c:ach of rha 
dalma of thia applicah'on fs not diadoaed in tha prior United 
atatea or PCT (memaiional appllcailon in tha manner 
provided by tha first pdragrapH of Title 35. United States 
Code, i 112. 1 acknowledge the duty la dladoaa informalion 
which Is material to patentability s^& defined In Tide 37. Cods 
of Federal Rcgulallona. g 1 .36 which b«can1« a"allabie 
bahAfeen the filing date of the prior applKation and Ihe 
national or PCT Intehialional filing data of this applieahon. 


Fending 

(Status) (patented, pending, abandoned) 
(Statue) (palentfert, schwebend, aufgegeban) 


(Application No.) (Filing Date) 

(Akienzeichen) (Anmeideiag) 


Itph e^klflre hlermlt, daft alle in der vorllegendan ErklSrung von 
mir acrhachren Angsben nach bestem Wissen und Gewissen 
der W^^h^heiI en^iprechen. und ferner daB Ich diese 
eidasslatllich^ ErKlftrung in Kenninis desaen ablsge, dafi 
wissendich und uorsAUIich fai$che Angaben oder dergleichan 
gemafl § 1001 , Titla 18 de$ US-Cfidt siraibar sind und mlt 
GeldBTrafa und^oder Qsfangnis bestraft wcrd^n k^nnen und 
daB derarclga wissentlich und vorsatzlidi falScpift Angftben die 
fliSChlswirksamkelt der vorliegsnden pBrantanmeldung txler 
ointjs aurgmnd deren enelhen Patentea gafahrdan konnen. 


(Status) (patented, pending, abandoned) 
(Status) (paientJert, schwebend. aufgegaben) 

I hereby d6dare that all atBtemants made harein of my own 
knowledge ara true and th«(tall statements made on 
Information and belief are bcliti^ed Ig be iru$; and further that 
ihase atatementa wars made with the knowledge that willful 
fal'^e statements and tha like so made are punisfabl^ by fine 
af jmpcLsonmeni. or troth, under Section 1001 of Title 18 gf 
the UniLdd Slates Code and tnat such willful false statsmenls 
may jeopardiz* the validity of the application or any patent 
iasuBd thereon, 
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vor- und Zjnama das dritten Mllerflndera (falls zutraff^nd) I J^t "^^"^ °' ^^'''^ '""entor, if any 

Evar-Maria Lalamik (Legal Representaih/c) 


Unrerschrlft des drltlen Erfindors 
Wohnste 

StaatsangahcrigKcil: 
Pp^Tflnschrlft: 


Vor- und Zviname de3 vierten MrtBrftndars (falls EulfcTrend) 

,0^ 


(Tag/Monat/Jah 

Third Invcrttora stanatura DaEs ^mm/£ifiAA*\ 


IP" 


Third Inventors stgnatura Dale (tTpim/cld/yy} 

Raaidence: Ramerslraase 7. 61341 Friedrichsdorf, Germany 
Ciflzananlp: Gefman 
Post Office Address: (Bame as abovaj 

FuK name of fourth jolni invcnigr, it any 

MiSfiaeLLalarrUk^DacBafi BdJ 
Syllwa Lararnik (Legal RcpresunlaUve) 


UnTersLrhrlft des vierten Erfinders 


(Tag/Monai/Jghe), 


Si 


Fourth ((fiveniar's signaiu re 


Date {mm/dd/yyL 


Wohnsitz; 

Staatsangehorlgkait: 
Postcinschriri: (same as above) 

v/or- und Zuneme des funften MilerfindDCS ((alls zuifeffend) 


Residence; Ram&ratrasae 7. 61381 Friadrichsdort. Germany 
CItlzanshrp: German 
PosI Office Addresa: (Bams as above) 
Full name of fifih joint inventor, il any 


Unre^chrlfl des fOnften Erflnders 
Wohnsila 

SiBBtsangehorigkeil 
Ppsianscfirlrt 


Datum 

(TBg/Monai/Jahr) 


FiUh Inventor's signature 

Residence: 
ClDzenshlp: 
Po5t Office Address; 


Date (mm/dd/yy) 


Vor- und Zunama dss sechslen Mrtcrfinders (falls 7,utrerrend) Full name of sixth |o(nt inventor, if any 


Dmum 

(Tag/MonafJahr) 


UniufTichriFt des sechsien erilndcrs 
Wohnsitz 

SiaBtaaneahonQkeit 


Pos\ar\schf\\\ 

(Im Falls fiiebiBr und wefterar Mitarfinder eind die 
en^fciprechenden Inrormatkinen und Unterachrlfien 


Date [mm/dd/yy} 


$trth Invenior'a signature 

flBBidanca: 
Cfdzanship: 

Poet Office Addreaa: 


(Supply similar inform a tlon and signature for seventh and 
auhsaquent joinl: inventors.) 
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CaBrmsn Language Declaration 


veRTRETUNGSVOLMftCHT: Als benanme^ Erflndar 
haauftrage ich htcrmil den (die) nachslehcnd eufgefOhrten 
Palentanwalt (Pntcrnanwfitle) und/oder Vcrlreler mlt der 
VctfolDung dar variiegEnden PatentanmBldung sowie mh. der 
Abwicklung aller damil veitjundenen AngelsgenhCiten vor 
dam US-Paleiil- und Markenami: fN3me[n) und 
RegislrationSrtummer(n) euflfctsn) 


Posl^nschrlft: 


T«!:lcfonische AUEkQnfte: (Namti ynd Telefonnummer) 


POWER OF ATTOftrJEY: As a named Inventor, I hereby 
appoint the following attomey<s) and/or 3gant(B) ta prosecute 
mi3 application and iraneact all bu£ines3 In the Paterrt and 
Triidetnark Office connected rharawith; S^e^/en L 
ObsitioHfcer, Reg. No. 30,670 and each shareholdeir, attorney 
□f oounsal and asaodite of BrinKs Hofac GilEon & Llone (vho 
Is a registered Patent Attornsy. 

Send Correspondence la: 

Steven L. ODerhoteer 
•^Bn nkTT=toTgrGffBQrfk Lio ne 
--prOTBQji 103 95 

Chicago. IHinoig 60610 
■ USA 

(73^) 302-BQOO 


Vor- und Zunam* des einzlgen oder arsten Erlindefs: 


Untr^r^Chrlft des Erflnders 
Wotinaltz ; 
Postansctiritt: 


Datum 

(Taft/Mpn at/Jah rj 


Fuil nflmfc of sole or first invgnlof; 
hiBtmut F^nael . i yn 

irasignatuTB 


A- 

Invcntor^slgnatura 


Dale (mm/dd/yy) 


Residence ; FaldbargQlr.S. 65812 Bad Soden, Germany 

Citizenship: German 

P05t Office Address: (Same as ^tw^e) 


Vor- und i^unama des zweiten MilerfindGrs ffsHs zuireffend) Full name of second joint Inventor. If any 


Michael iBtarntk tPBccasgdl 
Chris Una Latarntk (Legal Representative) 


Uniei-SdvlTi des zweiten Erflnders 

Wohneitz: 

Sta^lsanpei^ftrigkelt: 
Postanschrlft : 


Datum 

(Tag/Monat/Jahr) 


Second Inventor's signature Date (mm/dd/yy) 


Residence: Romerslrasse 7; 61 ast ^rladrlchBda rf. Germany 

Cilizenship: German 

Poat Office Address; (same as above) 


Page 3 gf 


